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Abstract 
Anastatica hierochuntica L. is distributed throughout Arabain Peninsula, and elsewhere it is locally called "Kuffe 
Maryam" .All parts of the plant are used in folk medicine. This study amid to investigate the effect of aqueous 
extract of anastatica hierochunctica L. on the cancer cell lines AMN-3. Anti cancer activity of aqueous extract of  
anastatica hierochunctica L. showed anticancer activity against AMN-3  cell line for twelve  concentrations (0.04, 
0.09, 0.195, 0.39, 0.78, 1.56, 3.125, 6.25, 12.5, 25, 50, 100) mg/mL  in comparison with negative control. 
Keywords: Anastatica hierochuntica L., Cytotoxic activity.  
 
Introduction 
There is a global increase in the use of medicinal plants for health reasons. In developing countries herbal drugs 
and traditional remedies are relatively more popular because of cultural acceptability and belief that being 
natural, they are safe and non-toxic. However, toxicity of such drugs is yet not well understood [1-3]. Leaves, 
flowers, stems, roots, seeds, fruit and bark can all be constituents of herbal medicines. The medicinal values of 
these plants lie in their phytochemical components which produce definite physiological actions on the human 
body. The most important of these components are alkaloids, tannins, flavonoid and phenolic compounds [4]. 
A. hierochuntica L. (Family: Brassicaceae) locally called ‘Kaff-e-Maryam, is a well known desert zone 
medicinal plant. Novel melanogenisis inhibitor flavonoids with antioxidant potential were isolated from it [5,6]. 
Kaff-e-Maryam is a monocarpic annual plant species characterized by topochory/ ombrohydrochory type of seed 
dispersal [7-8] (Figure 1). 
 
Figure 1: Kaffe Maryam [9]  
All parts of A. hierochuntica are famous and used in folk medicine to provide cure against various 
disease states [10,11]. Based on its frequent medicinal use and popularity among the people of central Asia, 
Africa, Arabian Peninsula, and else-where, Kaff-e-Maryam was selected for present study. The plant is available 
on sale throughout Saudi Arabia in mini vegetable markets, road side, and on the shops of medicinal plant sellers 
[12] . 
A decoction of Kaff-e-Maryam (A. hierchuntica) has been in use against stomach upset, as 
antispasmodic, against fatigue, uterine haemorrage, menstrual cramps, depression. It is believed to be a cure for 
arthritis inflammations, infections, diabetes, asthma, viral and autoimmune diseases. It is also used for pain relief 
after surgery [8,13-15]. Its freshly prepared decoction is commonly used as local disinfectant, to ease childbirth, 
as liver tonic, to stop vomiting, to treat mouth ulcers, and provide cure against stomach cancer [16,17]. All parts 
of the plant were reported to possess antimicrobial activity [18]. 
Breast cancer is a type of cancer originating from breast tissues, most commonly from the inner lining 
of milk ducts or the lobules that supply the ducts with milk[19].The size, stage, rate of growth and other 
characteristic determine the kind of treatment [20]. Breast cancer may be invasive or noninvasive. Invasive 
means it has spread from the milk duct or lobule to other tissues in the breast. Noninvasive means it has not yet 
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invaded other breast tissue[21]. 
 
Aim of study 
The aim of this study was to assess cytotoxic effects of Aqueous Extract of Anastatica hierochuntica L. on 
AMN-3 Cell Line in vitro. 
 
Materials and Methods 
Samples of whole dried A. hierochuntica were brought from Iraqi market in Baghdad, then aerial parts of the 
plant were isolated and kept in airtight glass containers till the time of the experiment. Then the dried plant was 
ground to fine powder. 25 gm of the powder, mixed with 250 mL of distilled water and were incubated  for 3hrs 
at  (60) C°. Extracts were filtered and concentrated using a rotary evaporator at low temperature and pressure. 
The crude extracts were weighed and stored at -20°C until use. 
 
Method of  Cytotoxicity Assay 
Single cell suspension was prepared by treating 25 cm2 flask of tissue culture at passage 13 with 2 ml 25% 
trypsin solution incubated for 2 min at 37°C in an incubator supplemented with (5%) CO2 after detachment of 
the cells from the flask surface. Single cell suspension gently taping of the flask. This was followed by the 
addition of 20 mL of growth medium supplemented with 10% fetal calf serum. Then, the viability test of the 
cells was made by using trypan blue dye which stains the dead cells. Cell suspension was well mixed followed 
by transferring 200µ/well of the 96 well flat bottom micro titer plate  using automatic micropipette containing 
(1x105 cell/ well). Plate were incubated at 37°C for 24 hrs in an incubator supplemented with (5%) CO2 until 
60-70% confluence of the internal surface area of the well for AMN-3 cell line. The cells were then exposed to 
different concentration of new compouned (0.04, 0.09, 0.195, 0.39, 0.78, 1.56, 3.125, 6.25, 12.5, 25, 50, 100) 
mg/mL respectively, each compouned was added to the cells in triplicate from of with culture media represented 
the negative control, then the 96 well cell culture plate incubated at 37°C in an incubated supplemented with (5%) 
CO2 for 24 hrs. After elapsing the incubation period, 50 µl/well of neutral red dye freshly prepared were added 
to each well and incubated again for 2 hrs, viable cells will uptake the dye and the dead cells will not. The plates 
washed by PBS to remove the excess dye, then 100µl/well of eluent soilution were added each well to draw out 
the dye from the viable cells. Optical density of each well was measured by using ELISA reader  at a 
transmitting wave length on 492 nm. 
 
Results and Discussion 
Cytotoxic effect of aqueous extract of anastatica hirochuntica    L. on AMN-3 cell line after an incubation period 
of 24 hour: 
The percentage of plant extract growth inhibition values represented in figure (1) appeared that after 24 
hours incubation growth inhibition of AMN-3 cell line was increased with the increased of plant extract of A. 
hierochuntica L. concentration when compared with the negative control. Aqueous extract of plant has 
significant differences of cytotoxic effect on AMN-3 cell line (P<0.05), 70%, 66%, 51%, 44%, 28%, 12.5%, 
10%, 7%, 6.4%, 6%, 4.9%, 3.7% these percentage of growth inhibition rate were showed at concentration 100, 
50, 25, 12.5, 6.25, 3.125, 1.56, 0.78, 0.39, 0.195, 0.09 and 0.04 mg/mL respectively. 
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Figure (1): Cytotoxic effect of aqueous extract of anastatica hirochuntica    L. on AMN-3 cell line after an 
incubation period of 24 hours. 
 
 
Due to the importance of some of the plants from a medical point has varied uses and characteristics 
abounded popular that pharmacological effectiveness and speed of its impact when used in therapeutic herbs or 
powders complete preparations derivative in the treatment of many human diseases without relying on synthetic 
compounds industrially[22]. 
Attributed various plants ability to inhibit different cancer cell lines to the presence of oily chemical 
compounds in these plants. The plants and medicinal herbs have many of the chemical compounds that have 
different events such as toxic inhibitory effectiveness of cancer cells within the body of an organism or outside. 
These compounds have several mechanisms that lead to the inhibition of tumor cell's ability Inhibition of tumor 
cell capacity and reduce the growth and spread and kill it [23]. 
The results obtained in this study supported including reached by many researchers. About owning 
plant extracts of the effectiveness of anti-cancer cells, and this activity mainly depends on the focus the user and 
the duration of exposure also depends on the type extract effective compounds  in which and the extent of the 
cancer cells sensitive to all that, and the results obtained have shown the effect of aqueous extract of the plant A. 
hierochuntca and its ability to inhibition higher growth of cancer cells AMN-3 which was characterized by an 
increase of the percentage of inhibition increased concentration and duration of exposure. Many researchers 
referred to in their studies use of extract of plant of the effectiveness of anti-cancer cells like Achillea 
Fragrantisime, which tested its ability to inhibit cell lines cancer vero, REF, AMN-3, AMG3 as the use of 
aqueous extracts of four different concentrations of the plant and three times been 24, 48 and 27 hours and were 
generally results characterized by an increase of the percentage of inhibition increased concentration and 
duration of exposure with variations[ 24 ]. 
The observed protective effect of A. hierochuntica may be attributed to the antioxidant properties of 
this interesting desert plant . In earlier studies , compounds such as qurecetin, luteolin,  and kaempferol 
derivatives, and anastatica was found to be anti-ulcerogenic compound with significant protective activities 
[25,27]. Hence, the observed cytoprotective and antioxidative property of A.  hierochuntica are ascribed to the 
presence flavonoids and other antioxidants present in the plant extract under study [28,30]. Besides several 
biological activities, various flavonoids have been reported to be useful in the treatment of certain 
gastrointestinal disorders and as inhibitors of free radical generation [31,33]. Nevertheless, quercetin  was earlier 
confirmed to exercise its gastroprotective effect by its antiperoxidative, antioxidant, and antihistaminic 
nature[34,35]. Flavonoids contain hydroxyl functional groups, are responsiple for the antioxidant effect in the 
plants. The high antioxidant activities can be attributed to their phenolic and β-carotene contents and a wide 
range of β- carotene (ranging from 1 to 190 µg/g d. w.) [36]. These results were disagreement with other 
investigations (A.A. AL-Mussawi) [37], which showed   anticancer activity of flavonid extract of A. 
hierochuntica  showed no anticancer activity against Hep2nd, AMN-3 cell lines for four concentration (3.125, 
6.25, 12.5, 25 mg/L) in comparison with negative control. 
 
Conclussion 
Through the current study, we conclude that the aqueous extract of the plant anastatica hierochuntica is a 
medicinal plant for its ability inhibitory effective in inhibiting the growth of cancer cells as well as its 
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importance in the treatment of other diseases. 
 
References 
1. Al-Ashban RM, Barret DA, Shah AH. (2005) Effects of chronic treatment with ethanolic extract of Teucrium 
polium in mice. J Herbs Spices Med Plants 11: 27-36.  
2. Barnes J, Anderson LA, Phillipson JD. (2007) Herbal medicines. Pharmaceutical Press, London, UK.  
3. Salah SH, Abdou HS, El Raouf AA. (2011) Chromosomal aberrations and nucleic acids systems affected by 
some Egyptian medicinal plants used in treating female pregnant diabetic rats. Webmed Central Cellular 
Biology 2: 6-14.  
4. Nakashima S, Matsuda H, Oda Y, Nakamura S, Xu F, et al. (2010) Melanogenesis inhibitors from the desert 
plant Anastatica hierochuntica in B16 melanoma cells. Bioorg Med Chem 18: 2337-2345.  
5. Law K.S, Soon L.K, Syed S.J, and Farid, C. G. (2009). Ultrastructural Findings ofAnastatica hierochuntica L. 
(Sanggul Fatimah) towards explaining its MedicinalProperties. Annals of Microscopy. Vol 9. 
6. Norulaini N.A, Anuar O, Abbas F.M, Fatehah M. O,  Mohd A.K, Sahenac F, and. Zaidulc I.S. (2008). 
Optimization of supercritical CO2 extraction of Anastaticahierochuntica. Published by Elsevier. FBP-59: p 7. 
7. Batanouny  K.H. (1999). Wild Medicinal Plants in Egypt. The Palm Press. Cairo. 207. 
8. Arif  H, Bhandair Sh,  Naif  MP, Al-Harbi O, and Riyadh  M. (2014). Kaff-E-Maryam (Anastatica 
hierochuntica L.): Evalution of Gastro- Protective Activity and Toxicity in Different Experimental Models. 
Biol Med J. 6:1. 
9. Amal A. M, Ashraf A. K, and Hossam E. S. (2010). Antioxidant and antimicrobialproperties of kaff maryam 
(Anastatica hierochuntica) and doum palm (Hyphaene      thebaica). GRASAS Y ACEITES, 61 (1), 67-75, 
2010, ISSN: 0017-3495. 
10. Rahmy T. R, and El-Ridi M.R. (2002). Action of Anastatica hierochuntica plant extract on Islets of 
Langerhans in normal and diabetic rats. Egyptian Journal of Biology. 4: 87-94. 
11. Shihabudeen MS, Priscilla HD, Kavitha T. (2010) .Antimicrobial activity and phytochemical analysis of 
selected Indian folk medicinal plants. Int J Pharma Sci Res 1: 430-434.  
12. Al-Yahya MA, Tariq M, Al-Meshal IA, Mossa JS, Al-Badr AA. (1986). Saudi Plants-A Phytochemical and 
Biological Approach. College of Pharmacy, King Saud University and King Abdulaziz City for Science & 
Technology, (KACST Project Book Series), KSU Publisher, Riyadh, Saudi Arabia.  
13. Sehab AS, Adam ZM .(1983). Cytological effects of medicinal plants in Qatar III. Mitotic effect of water 
extract of Anastatica hierochuntica L. on Allium cepa. Cytologia 48: 343-348.  
14. Bagchi K, Puri S. (1998). Free radicals and antioxidants in health and disease. East. Mediter Health J 4: 350-
360.  
15. Hegazy AK, Kabiel HF. (2007). Significance of microhabitat heterogeneity in the spaialpattern and size-class 
structure of Anastatica hierochuntica L. Acta Oecologica 31: 332-342.  
16. Daur I. (2012) .Chemical properties of the medicinal herb Kaff Maryam (Anastatica hierochuntica L.) and its 
relation to folk medicine use. African Journal of Microbiology Research 6: 5048-5051.  
17. Jaradat N. (2005a). Medical Plants Utilized in Palestinian Folk Medicine for treatment of Diabetes mellitus 
and cardiac diseases. J Al-Aqsa Univ 9: 1-22.  
18. Jaradat N. (2005b) .Ethnopharmacological survey of natural products in Palestine. An-Nahah Univ. J Res 
Natural Sci 19: 13-67. 
19. Mohammed AA, Khalil AA, El-Beltagi HES. (2010). Antioxidant and antimicrobial properties of kaff 
maryam (Anastatica hierochuntica) and doum palm Hyphaene thebaica). Grasasy Aceites 6: 67-75. 
20. Sariego J. (2010). Breast cancer in the young patient. The 1. American surgeon 76 (12): 1397–1401. 
21. Florescu A, Amir E, Bouganim N, Clemons M .(2011).2. Immune therapy for breast cancer2010in,hyper or 
hypo?. Current Oncology 18 (1):e9-e18. 
22. Chlebowski RT, Kuller LH, Prentice RL, Stefanick ML, 3. Manson JE, Gass M, et al.(2009)Feb. cancer after 
use of estrogen plus progestin in postmenopausal women. N Engl JMed.5;360(6):573-87. 
23. Brito M.T, Martinez A, and Cadavid N.F. (1990). Mutagenic activity in regional food and beverages from 
Venzulan Andean region. Mutation Res. 243: 251-255. 
24. Amal  M.A, Asma A.A, Aymn A.H, Noor T. J, Zaid A.A. (2014). Investigation for the effect of crude 
aqueous extract of Achillea feagantisime on the cytotoxicity of different cancer cell lines. Iraqi Journal of 
Cancer and Medical Genetics, 7(1):86-91.  
25. Mori T, Ohnishi M, Komigaama M, Tsutsui A, Yabnshita H, and Okada H.(2002).Growth inhibitory effect 
of Paradicsom paprika in cancer cell lines. Oncology Report, 9:807-810. 
26.  Hecht  SS. (2000). Inhibition of carcinogenesis by isothiocyanates. Drug Metab Rev 32: 395-411. 
27. Yoshikawa M, Xu F, Morikawa T, Ninomiya K, Matsuda H. (2003) .Anastatins A and B, new skeletal 
flavonoids with hepatoprotective activities from the desert plant Anastatica hierochuntica. Bioorg Med Chem 
Lett 13: 1045-1049.  
Advances in Life Science and Technology                                                                                                 www.iiste.org 
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) 
Vol 31, 2015 
 
63 
28.  Gurbuz I, Yesilada E, Ito S .(2009). An anti-ulcerogenic flavonol diglucoside from Equisetum palustre L. J 
Ethnopharmacol 121: 360-365.  
29. Zayachkivska OS, Konturek SJ, Drozdowicz D, Konturek PC, Brzozowski T, et al. (2005) .Gastroprotective 
effects of flavonoids in plant extracts. J Physiol Pharmacol 56 Suppl 1: 219-231. 
30. 8- AlGamdi N, Mullen W, Crozier A. (2011) .Tea pmrepared from Anastatica hirerochuntica seeds contains a 
diversity of antioxidant flavonoids, chlorogenic acids and phenolic compounds. Phytochemistry 72: 248-254  
31. Hwang SL, Shih PH, Yen GC. (2012). Neuroprotective effects of citrus flavonoids. J Agric Food Chem 60: 
877-885. 
32. Mota CS, Freitas RB, Athayde ML, Boligon AA, Augusti PR, et al. (2011) .Effect of Vernonia cognata on 
oxidative damage induced by ethanol in rats. Hum Exp Toxicol 30: 675-684.  
33. Pathak D, Pathak K, Singla AK. (1991). Flavonoids as medicinal agents-Resent advances. Fitoterapia 62: 
371-389. 
34.  Zayachkivska OS, Konturek SJ, Drozdowicz D, Brzozowski T, Gzhegotsky MR. (2004). Influence of plant-
originated gastroproteciive and antiulcer substances on gastric mucosal repair. Fiziol Zh 50: 118-127. 
35.  Kahraman A, Erkasap N, Köken T, Serteser M, Aktepe F, et al. (2003) .The antioxidative and antihistaminic 
properties of quercetin in ethanol-induced gastric lesions. Toxicology 183: 133-142.  
36. Di Carlo G, Mascolo N, Izzo AA, Capasso F. (1999) .Flavonoids: old and new aspects of a class of natural 
therapeutic drugs. Life Sci 65: 337-353.  
37.  Al-Mussawi A.A, Ali A. SH, and Lauy H. A.(1991). Biological activity of some leaves extract of Vitex 
agnus- castus L. ISSN; 1991-8690. 
 
  
 
  
 
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
